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From the Linguistics Department 



Mike Cahill named as International Linguistics Coordinator 

I’d like to introduce to you the new International Linguistics Coordinator. 
Mike Cahill graduated from Iowa State University in 1977 with a BS in 
biochemistry and a teacher's certificatioa In 1981 Mike joined SIL and went 
to Ghana in 1983. In 1985, Mike completed an MA in linguistics at UTA. He 
also attended SILs at Grand Forks and Norman. He has now completed 
course work for a PhD in linguistics at Ohio State University and is writing 
his dissertation. In his dissertation he is analyzing and describing the 
morphological and phonological patterns of the Konni language in terms of 
OptimaUty Theory. 

In addition to his educational background, Mike has field experience in 
Africa. For 8 years, he and his wife, Ginia, were involved in a language 
project among the Koma people of Ghana, who speak the Konni language. 
He also has experience in administration in Ghana, and teaching at SIL 
schools, as well as at Ohio State University. 

Following the completion of his dissertation, Mike plans to continue 
research on 1) the phonetics, phonology, and history of labial-velar 
consonants, 2) tonal associative morphemes, and 3) the reconstruction of 
proto-Buli-Konni. He is also interested in the Gur language family in 
general. 

Mike and Ginia have three children, Deborah, Laura, and Stephen. So Mike 
is also a busy and devoted husband and father. In his spare time, he loves 
playing his 12-string guitar. 

I happily turn over the role and responsibilities of the International 
Linguistics Coordinator to Mike. I think he will do a great job! 

— ^Lou Hohulin 

Outgoing International Linguistics Coordinator 
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^ Notes on Linguistics 2. 1 (1999) 

Steven Bird named as International Linguistics Advisor 

We are pleased to announce the appointment of Steven Bird as a newly named International 
Linguistics Advisor to SIL. Many of our colleagues, especially in Africa, will be quite familiar 
with Dr. Bird. For those not yet familiar with him or his work, he has kindly provided us with 
an autobiographical sketdi in which he notes in particular his contacts and associations with 
SIL We are honored to count him as a friend and advisor. — David Payne, Editor 



It’s hard to pinpoint where my fascination with tone languages and field 
linguistics began. My unlikely background was a double major in 
mathematics and computer science (Melbourne University, 1982-85). My 
pure mathematics lecturer, John Upton, was on the board of SIL Australia, 
and had published research on mathematical linguistics with Kenneth Pike. 
With his intriguing remarks about phonemes and allophones ringing in my 
ears, and the firm assurance that my science background was well-suited to 
linguistics, in 1986 I embarked on postgraduate studies bridging the 
computer science and linguistics departments. At about the same time I paid 
a visit to the South Pacific SEL School in Melbourne to meet the director, 
Karl Franklin. While there I happened upon some texts decorated with a 
forest of numbers which looked reassuringly mathematical. On learning that 
the texts were from a tone language I was simply awestruck. What kind of 
language was this? 

The linguistics classes were fascinating, but also disappointing in some 
respects. Although we were surrounded by real language we had to rely 
instead on introspective judgments about the well-formedness of bizarre 
sentences. And although we were learning about formal linguistic theories, 
linguists did not use the tools that mathematics and computer science offer 
for defining and reasoning about formal systems. Unsurprisingly, there was 
an abundance of anecdotal data and polemical argument in the literature. At 
the height of my disillusionment I discovered the now classic GPSG book 
{Generalised Phrase Structure Grammar, Gazdar, Klein, Pullum & Sag, 
1985). It dealt with all of the same English constructions familiar from the 
generative syntax course, but was sufficiently formal and explicit to be 
implementable on computer. With that I settled on another change of 
directioa Rather than complete my doctoral studies at Melbourne I took out 
an MSc after the first year, and in 1987 my wife Kay and I relocated to 
Scotland so I could study at Edinburgh University under one of the GPSG 
authors, Ewan Klein. 

Edinburgh provided a magnificent learning environment. I undertook a 
second MSc— this time by coursework rather than thesis— in ‘cognitive 
science , opening the door to computational linguistics, formal semantics. 
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psycholinguistics and generative syntax of the GB and HPSG varieties. 
When it came to finding a research topic, the heavy reliance on subjective 
gianunaticality judgements bothered me and I soon switched from syntax to 
phonology. TTiis, I assumed, must have a solid empirical foundation. After 
all, phonological data could be recorded on tape, something that was 
impossible for grammaticality judgments. One small matter stiU had to be 
resolved - which language would I look at? The advice that I avoid tone 
languages due to their difficulty was decisive. I went out and found two 
speakers of Kikuyu (Kenya) studying in Edinburgh and started making 
recordings. This was my first experience of fieldwork, and my excitement at 
working with real language data was palpable. My musical training helped 
me to reproduce and transcribe tone melodies. Mysteriously, I was unable to 
reconcile my transcriptions with those reported in the pages of one of the 
flagship linguistics journals. The author told me that the published 
transcriptions abstracted away from predictable aUophonic details which he 
could no longer reconstruct. Only then did it dawn on me that transcriptions, 
the primary data of phonology, are no less impressionistic than 
grammaticality judgements. Scared off the data, my PhD research focused 
on the mathematical and computational foundations of phonological 
constraints. Klein and I collaborated on tlie formal semantics of 

phonological diagrams [1]. This was a major building block for the thesis, 
completed in 1990 and published in 1995 [2]; see Maxwell (Notes on 
Linguistics 76, Feb 1997) for a review. 

In the original scheme of things, 1991 was supposed to find me engaged in 
fieldwork in a non-Westem country. However, no one could tell me where 
to go, and I hadn’t a clue myself. A three year UK government grant to 
study ‘finite-state’ models of phonology gave me time to find the answer to 
this question, and meanwhile to broaden my research interests. With two 
collaborators I explored the use of finite-state automata for autosegmental 
phonology, and showed how the result could be coimected up to constraint- 
based theories of grammar [3,4]. Also during this period I founded the 
Special Interest Group in Computational Phonology [5] and edited a 
collection of papers on this topic [6]. 

In 1991 I discovered Hyman’s paper on tone in Bamileke Dschang 
(Grassfields Bantu), which appeared in Phonology Yearbook 2. Skeptical 
about Hyman’s eight complex, ordered tone rules, I began working with 
some Dschang speakers studying in Edinburgh. Unable to simplify his 
analysis and now suspicious about the data, I applied for a small grant to 
visit Cameroon and make recordings. The SIL team working on Dschang 
hosted me, and helped me record Hyman’s data with a dozen speakers from 
all over the language area. They had not solved the riddle of tlie tone system 

O 
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Notes on Linguistics 2.1 (1999) 



either, and encouraged me to return and work on it. With new funding 
(1994-98) I returned to C:ameroon in Januaiy 1995 with my family. We 
stayed for two and a half years, and I continu^ my research on the language 
and contributed to SIL as a linguistics consultant (with the SIL status of 
‘short term assistant’). 

The consultant work was invigorating. After learning the ropes from 
linguistics consultants Keith Snider, Robert Hedinger and Jim Roberts, I was 
entrusted to ‘hold the fort’ for over a year during their absence. This enabled 
me to interact with some 15-20 field teams, and to learn about tlie different 
technical and personal challenges they faced, about their diverse ways of 
responding to those challenges, and appropriate ways I could help out. This 
taught me a lot about working with people; they were very gracious about 
‘not noticing’ when I was obviously winging it. This time also exposed me 
to SIL administration and language programme planning, and I enjoyed 
working with Ellen Jackson, Sue Glidden, Greg Trihus and many others. 
Workshops and university colleagues and students nicely rounded out the 
intellectual environment This time with SIL was the most stimulating stage 
of my career. Having a field linguist and a mother-tongue speaker roll up 
with an interesting data problem, or spending a week in a village location 
surrounded by an undescribed language with so much to discover, were die 
nearest things to paradise. 

Now, finally, I had unlimited access to live tone language data. Pursuing my 
research on Dschang, I verified H)Tiian’s 8x8 paradigm and collected some 
large datasets, such as a much richer paradigm with 1440 entries, hoping to 
have many more pieces of the jigsaw puzzle to play with. But to the person 
stuggling with a 64-piece puzzle, moving up to a 1440-piece puzzle was not 
such a bright idea. The datasets were simply unmanageable and I was soon 
swamped. To dig myself out, I began writing various utilities in the Perl 
language on my Linux laptop. This grew into the HyperLex system, a data 
management and analysis tool combining digitised recordings, pitch traces 
and transcriptions [7], connected to a Shoebox lexicon for the language, later 
published as [8]. An example of HyperLex applied to the segmental 
phonology of Dschang is given in [9]. A similar tool was developed for 
managing large, multidimensional verb paradigms, and tliis formed the basis 
of my tone analysis work (e.g. [10]). Like my first exposure to tone writing, 

I found the Dschang orthography to be heavily decorated with diacritics, 
only this time they were accents rather than numbers. Relying heavily on 
excellent descriptions in SIL Notes on Literacy and Notes on Linguistics^ I 
surveyed the methods used for marking tone in orthography [11]. The 
wealth of approaches amazed me, and I quickly cooked up a simplified tone 
marking scheme that I was sure would be accepted. However, speakers of 
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the language rejected the proposed change. They had been convinced of the 
need to distinguish tonal minimal pairs and wanted to stick with their sub- 
phonemic tone orthography. However, they also reported cases where 
distinct tone melodies were not distinguishable in the orthography, and told 
me how they added further tonal annotation to a tone-marked text to 
facilitate correct reading in public. With that bait I undertook a reading and 
writing experiment, showing that the tone orthography hindered fluency to 
such an extent that readers did better with tonally unmarked texts [12]. Yet, 
as further testament to my naivete, I mistakenly assumed that the experiment 
would be an agent for ch^ge. When it was not, I stood back from the whole 
situation and began studying the history and politics of tone orthography 
[13]. 

The UK grant ended in July 1998 and we relocated once more, this time to 
the US. I am currently at the University of Pennsylvania, serving as the 
associate director of the Linguistic Data Consortium (LDC) and adjunct 
associate professor in computer science and lingui^ics. This semester I am 
teaching courses in cognitive science and field methods, and continuing to 
work on a computational linguistics textbook [14] and a chapter on 
computational phonology [15]. 

LDC is an open consortium of universities, companies and government 
research laboratories, hosted by the University of Pennsylvania. LDC 
creates, collects and publishes text and speech corpora, including lexicons, 
newswire texts, broadcast news recordings and transcripts, telephone 
conversations and aligned parallel texts. Since its foundation in 1992, the 
LDC has published some 150 digital databases covering Egyptian Arabic, 
English (many varieties), Farsi, French (including Canadian), German, 
Hindi, Japanese, Korean, Mandarin Chinese, Nahuatl, Portuguese, Spanish 
(including Caribbean), Taiwanese Putonghua, Tamil, Vietnamese and 
Yoruba. One of my tasks at LDC is to develop tools like HyperLex to make 
the data available on the internet for linguistics research. 

Alongside this there are three other areas of activity. First, I am continuing 
to investigate the tone system of Dschang and some related languages of 
Cameroon. Second, in joint work with Mark Liberman, I am working on a 
universal framework for annotated linguistic databases [16]. Finally, in 
collaboration with Mark Liberman and Peter Buneman (Penn), Akin 
Akinlabi (Rutgers) and Will Leben (Stanford), we are developing a new 
model of collaborative linguistic fieldwork over the internet which we have 
dubbed ‘linguistic knowledge networking’. 

My curiosity about tone systems and my commitment to working with live 
field data have only grown with the experiences described above. 1 feel 
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especially fortunate that it has been possible to pursue tliese interests 
unabated across three veiy different appointments in three veiy different 
places, and I am delighted to be able to continue my association with SIL, 
the foremost organisation engaged in field-based linguistics research. In a 
subsequent issue of Notes on Linguistics I plan to report on some aspects of 
these activities which impinge on linguistic fieldwork and on the 
computational tools which support fieldwork. 

— Steven Bird 
Linguistic Data Consortium 
University of Pennsylvania 

Selected Publications 

(refer to www.ldc.upenn.edu/sb for a full hst, including online versions). 

[1] Bird, S and E Klein. 1990. Phonological events. Journal of Linguistics, 26, 33-56. 

[2] Bird, S. 1995. Computational phonology: A constraint-based approach. Cambridge 
University Press, Studies in Natural Language Processing. 

[3] Bird, S and TM Ellison. 1994. One level phonology: autosegmental representations and 
rules as finite automata. Computational Linguistics 20, 55-90. 

[4] Bird, S and E Klein. 1994. Phonological analysis in typed feature systems. 
Computational Linguistics 20, 455-91. 

[5] SIGPHON, the Special Interest Group in Computational Phonology of the Association for 
Computational Linguistics: [www.cogsci.ed.ac.uk/sigphon] 

[6] Bird, S., ed. 1994. Computational linguistics: Special issue on computational phonology. 
MIT Press. 

[7] Bird, S. 1997. A lexical database tool for quantitative phonological research. 
Proceedings of the Third Meeting of the ACL Special Interest Group in Computational 
Phonology, [www.ldc.upemi.edu/hyperlex] 

[8] Bird, S and M Tadadjeu. 1997. Petit Dictionnaire Yemba-Francais (Dschang-French 
Dictionary.) Cameroon: SIL. 

[9] Bird, S (in press). Dschang syllable structure. In van der Hulst and Ritter, eds. The 
syllable: Views and facts. Berlin: Mouton. 

[10] Bird, S (in prep). Word domains and double-downstep in Bamileke-Dschang. 
Proceedings of the 29th Annual Meeting of the Northeast Linguistics Society (1998). 

[11] Bird, S (in press). Representing tone in African writing systems. Written Language and 
Literacy 2(1). 

[12] Bird, S (in press). When maricing tone reduces fluency; an orthography experiment in 
Cameroon. Language and Speech 42(1). 

[13] Bird, S and R Hediiiger (1997). Orthography and identity in Cameroon. 96th Annual 
Meeting of the American Anthropological Association. 
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[14] Bird, S and E Klein (in prep). Computational linguistics. Cambridge Textbooks in 
Linguistics. Cambridge University Press. 

[15] Bird, S. (in prep). ‘Phonology’. In' Mitkov (ed). Handbook of Computational Linguistics, 
Oxford University Press. 

[16] Bird, S. and M Liberman. 1998. Towards a formal framework for linguistic annotations. 
International Conference on Spoken Language Processing. 

[Contact details: Linguistic Data Consortium, University of Petmsylvania, 3615 Market St, 
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Tribute to Charles Ferguson 
International Linguistics Advisor 

Professor Charles Ferguson passed away a few months ago (September 
1998). In addition to his numerous accomplishments and activities, he 
served for many years as an International Linguistics Advisor to SIL. 
Patricia Davis represented SEL at his funeral, and gathered the comments 
below as a tribute from some of his friends and admirers in SIL. 

Charles Ferguson’s legacy lives on — It lives on in Ethiopia: 

Until the late 1 960s, the study of languages in Ethiopia was largely confined to 
the study of Semitic languages, despite the fact that there were at least 75 other 
languages in the country. Ferguson led the Language Survey of Ethiopia, a 
project that revolutionized the study of languages in Ethiopia, providing both a 
new impetus and a body of knowledge. The published results of that work are 
still regularly consulted today by anybody dealing with Ethiopia's languages and 
ethnic groups: Ethiopian government officials, linguists, anthropologists, litera- 
cy planners. Ethiopian scholars were also trained under this program, scholars 
whose students today are now carrying on the study of Ethiopia's languages. 

As an organization, SEL has specifically benefited from Charles Ferguson's work 
in Ethiopia probably more than any other single organization. The language 
survey work, the labeling and the classification of languages in Ethiopia done 
under him have all enabled SEL better to serve the minority language groups of 
this nation in literacy and translation. Charles Ferguson gave Ethiopian 
linguistics a large body of written data, a much broader scope, and new energy. 
He also helped give it a warmer, more cooperative spirit. He will be missed; he 
will not be replaced. — Peter Unseth, SEL field linguist, Ethiopia 

It lives on in Guatemala: 

SIL colleagues in Guatemala who attended a seminar Dr. Ferguson presented 
also remember him for his gift in promoting cooperation among entities at a 
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time wiien diflerences of opinion over orthography design had become a 
debated issue. The advice he gave at that time has proved valid over time. 
— Paul Lewis, IntT Sociolinguistic Coordinator 

It lives on through his students: 

Dr. Ferguson was known as a favorite professor at Stanford; everyone wanted to 
take his classes. He was recognized in the university for his personal kindness 
and generous giving of time to his students. Once when he was on vacation, he 
even loaned me his car. — Ronald Anderson, former SIL Literacy Specialist now 
Assistant Professor of Education at Texas A & M IntT University - Laredo 

It lives on through his writings: 

Dr. Ferguson published profusely on an unusually broad range of topics and is 
recogmzed as an authority in them all. When researching the mechanics of 
literacy acquisition among minority language groups, I found him to be one of 
the few authors who had written on the subject and was grateful to be able to 
reference him. — ^Patricia Davis, SIL IntT Literacy and Educational Consultant 



Among Dr. Ferguson’s many publications in linguistics, a few on universals of 
nasality were by far the most influential pieces of literature I referenced in my 
own first linguistics research— on the intricacies of nasality in a Peruvian 
indigenous language. Dr. Ferguson’s synthesis of material from a huge range of 
languages into clear presentations on the typology of nasality continues to serve 
as a wonderful model for ongoing work in typology and universals. —David 
Payne, SIL field linguist, Peru; former Int’l Linguistics Coordinator 

It lives on as a result of his willingness to help others: 

Dr. Ferguson not only gave of his time to attend a Vernacular Literacy 
Conference held in Stanford for SIL members in 1991 and to lecture at a 
Conference for SIL Literacy Specialists in 1995, he generously permitted his 
>vife to share her expertise. As a member of an Advisory Board to SIL’s 
International Literacy Department, Dr. Brice-Heath has provided much- 
appreciated guidance for educational programs in our organization. We know it 
cost them both precious hours they might have otherwise spent together. 
— Steve Walter, Int’l Literacy Coordinator 

SIL colleagues world-wide join the academic community in remembering 
Charles Ferguson as a dedicated researcher, practical theoretician, role model 
and firiend. These legacies remain with us as enduring monuments. 

— Patricia Davis 
SIL Int’l Literacy and Educational Consultant 



A new program for doing morphology: 
Hermit crab 

Mike Maxwell 

SIL — Academic Computing and International Linguistics Consultant 

1 Introduction. This paper^ introduces a new computer program for 
working with morphology. Hermit Crab. Hermit Crab resembles some of 
the tools in the tradition^ CARLA (Computer Assisted Related Language 
Adaptation) suite in that it can be used to create an analysis of the 
morphological component of a language’s grammar, and can parse words 
into their morphemes (like AMPLE) or generate words out of morphemes 
(like STAMP).^ Hermit Crab differs from these programs in that it takes a 
process view of morphology: in line with many modem theories of 
morphology, affixation is viewed not as the result of concatenating 
allomoiphs, but as a process that modifies the form of a word. This makes it 
nearly as easy to describe infixation, reduplication, and other sorts of 
‘exotic’ morphology as it is to describe prefixation or suflRxatioa 
Furthermore, Hermit Crab employs a version of generative phonology to 
create allomorphs. Hermit Crab therefore implements ‘Item and Process 
Morphology’ in both senses of this term.^ Finally, Hermit Crab uses a 
linguistically motivated treatment of morphosyntactic features and their 
‘percolation’, making it straightforward to restrict the co-occurrence of 
affixes and stems. 

Hermit Crab utilizes LinguaLinks (version 2.5 and later) for its user 
interface. This provides not only an easy way to build rules and other 
complicated stmctures, but also a grammar debugging environment."* 



* I am thankiul to Andy Black for his helpful comments on an earlier version of this paper. 

^ AMPLE is described in Weber» Black, and McConnel (1988), and STAMP is described in 
Weber, McConnel, Black, and Buseman (1990). In addition to its synthesis (generation) 
capabilities, STAMP also has some transfer capabilities, e.g. reordering morphemes between a 
source language and a target language. Hermit Crab does not deal with transfer. 

^ The term ‘Item and Process Morphology^ as originally used by Hockett (1954), referred to 
a theory in which affixation was a process of modifying a stem, as opposed to the simple 
concatenation of morphemes. The term has also been used for theories in which a word may be 
modified from its ‘underlying form’ by phonological (morphophonemic) rules. 

^ Hermit Crab is a separate application rurming under Microsoft Windows, and communi> 
cates with LinguaLinks via the Windows ‘DDE’ messaging protocol. (The name ‘Hermit Crab* 
comes from this separation between a parsing engine (the “crab”) and a user interface (the 
“diell”): the shell provides a pretty interface and a user interface to the engine’s ugly command 
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Sections two and three of this article describe the morphological and 
phonological capabilities of Hermit Crab from a linguistic viewpoint. 
Section four presents some example analyses using Hermit Crab, while 
section five describes some of the limitations of this program. Section six 
outlines possible enhancements for the future. 

2 Morphological capabilities of Hermit Crab 

2.1 Morphological processes. As mentioned above, Hermit Crab takes a 
process view of morphology: affixation is seen not as the simple 
concatenation of allomorphs or morphemes, but as a sequence of steps in 
which a stem is modified to create a word. Each step represents the 
attachment of a single affix, but in addition to simple prefixes or suffixes, it 
is straightforward to describe infixation, reduplication, suprafixation, and 
even truncation processes. The process view of affixation can be traced back 
at least to Hockett (1954), but has been revived within the generative 
linguistics tradition by Aronoff (1976); Anderson (1992) is a more recent 
description. 

As an example of a morphological process, consider an affix whose 
phonological effect consists of reduplicating the first syllable of the stem. 
Up until the most recent version of AMPLE, it has been necessary to list all 
possible allomorphs, i.e. all word-initial syllables (or at least those which 
occur on stems that undergo reduplication).^ In Hermit Crab, such an affix 
would instead be represented as the following morphological rule: 

CV X 

1 2-^112 

C and V are ‘natural classes’, representing consonants and vowels 
respectively, while X is a variable that represents anything at all — in this 
case, the remainder of the stem. Natural Classes have a similar function to 
string classes’ in AMPLE, but are defined as a set of phonetic features 
rather than as a set of character sequences. The user defines the natural 



structure.) In theory, one could build the rules and other necessary structures using any text 
editor, then run Hermit Crab from another application which supports the DDE protocol. This is 
not reconunended, as it is very diilicult to write rules in the correct format without the 
structured editor facilities provided by Ling^aLinks, and next to impossible to interpret the 
debugging information without the special display facilities of LinguaLinks. 

Version 3.2.0 (I October 1998) of AMPLE allows for creating reduplicative allomorphs 
automatically, using a notation related to Hermit Crab’s. Those allomorphs are stored internally 
to AMPLE, whereas in Hermit Crab, the redupllcant is created on the fly. Because phonological 
rules may modify the reduplicant apart from the base (or the base apart from the reduplicant). 
Hermit Crab allows the reduplicant to differ in phonological form from the portion of the base, 
something which is still not easily done in AMPLE. 
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classes to be used in the analysis of a language; they can be as simple as the 
set of consonants or vowels, or as complex as the ^t of non-low back 
unrounded vowels. 

The process notation illustrated above also makes it easy to represent infixes. 
For instance, the following morphological process would infix i and a after 
the first and second consonants respectively of a triconsonantal root (similar 
processes are found in many Semitic languages): 

c c c 

1 2 3 1 / 2 a 3 

Other sorts of affixes which are easily represented as morphological rules 
include suprafixes, simulfixes, circumfixes, zero morphemes, and affixes of 
truncation, as well as ordinary prefixes and suffixes. 

2.2 Allomorphy. In Hermit Crab, morphological rules may have subrules, 
which can be useful for representing ^omorphs. (It is also possible to 
derive allomorphs using phonological rules, as will be described in section 
3.) For instance, if the above infixing process resulted in a different form for 
biconsonantal roots (e.g. by epenthesizing some additional consonant, or by 
reduplicating one of the consonants of the stem), that could be easily 
represented as an additional subrule. 

Subrules of morphological (and phonological) rules apply in disjunctive 
order, allowing the use of an ‘elsewhere case’. For instance, the English 
regular plural noun suffix can be described as follows; if the stem ends in a 
strident (sibilant) sound, append -^ 2 ; otherwise, if the stem ends in a 
voiceless sound, append -s; otherwise (the elsewhere case), append -z. 
Such an affix could be represented by the following three subrules (assuming 
the user has defined the two natural classes strident and voiceless)'^ 

X Strident 

1 2 1 2 az 

X Voiceless 

.1 2 -► 1 2 s 

X 

1 1 2 

>t) 



^ This example is merely illustrative, and not intended to represent the appropriate analysis 
of this English affix. Since several other afllxes and a clitic behave in a similar fashion, a better 
analysis might postulate a single underlying form, together with phonological rules to generate 
the allomorphs. 



